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BTopaR Me}KAyHapoAiiaR KOHijjGpeiipRR 
OpraNHsaAHH O^ieAHHeiiHbix HaHHii 
no iipHMeHeNHH) aTOMHoii sHeprHH 
B MapUbIX AOJIRX 


A/CONF/15/P/22'i8 


011IGINAL:RU;:;..; EAM 


Ho no/\/icmHT oryiaujoHMW /\o 0{t)HixHaflbH0f0 cooOiucHMn iia f{()H(|M'(io:in»H 


riEPBHqHHE PEAKIliUl B r^llOJimillilAX riPM initiOTBHH 
H 0 iiii 3 H?yiQiiin ; 

E.HcTapycoB 

OcHOBHyio pojit B pasBHiHH jiyweBOFo iiopa}seiiiw jeojeehh iirpaTB xe 
nepBHqHJbie paflMOXHUHqecKHe peaicmiH, Koxopiae aapoKAaioxcfl d Omoxhum- 
qecKHX KownoHeHiax KAexKH b MOMeiix odJiyqeHHa m, Pucxpo paasHBaflCb, 
ycHMBaroi HaqajiBHuH 3iJ)^)eKT. 

ripH odJiyMGHHH MOHWSHpyiouuiyn MBAyqeiiMnwii d cn;iy mx BucoKOfi 
3(|xJ)eKIHBH0CTIl B03HMKaei MHOFO laKHX UGaiCllwMj OJEHaiCO yCH.'lMBaOlHee 
j^eficxBHe uoryi ocymeciBjWTB tojibko iiCiJHorne peaxitHH, a wueHHo xe, 
KOTOpue flawi BHCOKHii KBaHIOBHM BL1X0,H M Ha H0HH3ami0HHlifl dKI 

ocynecTBMDT xHMHHecKHe npeBpameHHH b xaciBiax uoAeKyji dwocydcxpa- 
xa, ejjiw He roBopiiTB o bosuokhhx jEpyrMX ycuMBaiouivix MexaHwsuax, 
3 th peaKUHH Moryx ooymecTBHTB laicoH odBew nopaseHMj npw KOTopoM 
B fiaiojiorwweGiciia npoi^ecc dy,iEyx bobaoughu pasjiwmie cwcxeMH Hesy-- 
TO’^Horo odM0Ha. CpexEH cydCTpaxoB, b icoiopax yoryx pasBHBaTBCfl no— 
AodHiie peaKixHH, ocodoe BHHwaHHe b nocjieflHee speMB iipHBAeKaroi 
dHOMnH;XH. Kax HBBeciHO, b Mniuax cpaBHHxejiBHo AerKO BosHHKaiox 
peaKqHH OKHCAeniw, passHBaioinHecfl no rnny i^enHux pasBeiBAeHHHX 
npoixeccoB c oneHB bhcokhmh hohhhmm BHxojiaMHo 

Kpoye Toro, npH nojtodHHx peaxuEfix nacro odpasyioTCfl npoji;yKXH, 
OdJiajtaDHXHe lOKCHneCKKMH CBOfiCXBaMH, KOTOpHG MOryX HrpaXB POJIB B 
flajiBHeiimeM pasBHXHH npoiEeccoB BiopHHHoro nopAflicat llMeiiHO nooxoMy 
noHCKaw laKMX peaKitnH mh y^ejiHAw mhofo BHHMaHHa.. MonaHHiioM BHana- 
J18 B ne^eKH, noxoi^ b pasrmHKHx opranax shbotkhx 6ha yciaHOBJien 
(^KT saKOHoyepHoro noABAesna b oneaB paHKjie cpoKii rioojie odJiyqeiuiii, 
pacTBopHMoro B opraHH’qecKMX pacxBopmeMX (|)aKTopa, KOTopuM fomoam- 
SMp.OBaA 3pETpOI^HIBI. KOAH^eCTBO 3T0r0 reM0AH3KHa, DHaqaAB HliqiOS- 

Hoe, dHCipo H apacxaAO nocAe odAyneHWH* 

25 YEAR RE-REVIEW 
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Kyjtpfli]ieBu.u (2) Clijio noicaGaiio, qro gtot reMo;iM 3 iin ABjuieicfl 
HeHactiuienHOfl acupHoK ;cwcji0T0i! h WAeniwqeH rew reMojinsuHaM, KOTopue 
odpasyioTca npn aDiojmse. BeiieDOJieHCKUM dujio ycTaHODJieiio, qio reuo- 
J1W311H soKaM30Baa BiiyrpH Kaeioic w HecnocodeH ;i,M(IxpyHa;apoBaTb b 
UpODb. 

XapaKTepnoM ocodemiocTbio ororo reMoaiisMiia jiBJiaaocL to, qio 
ero KoanqecTBO b Ticaiuix Hapacraao npii uajiux aeiaatHiix Aosax nenpe- 
puBHO, a He BoaHoodpasHO, icait bto oiMeqaeTCfl pasHoodpaanLix 
dHoxHwwqecKHx iJaKiopoB. 

napaaaeaBHO c dthmh Hadaio^eHMAUw dua odnapyseH pfl;^ flBaeHMfl, 
noKasuBaioiUHX, hto yxe oqeHt paao npn odayqeHM a bo apeMa peaKitM 
nocae;^eMcTBHfl npoHCxoflHT b Kaeiicax pacmenaeHiie aMnonpoiewHOBUx 
KOunjieKCOB. 

noawBOjloK (3) duao odiiapyseHO npw HByqeHWM noa oaeKipoHHUM 
MHKpocKonoM B aeHTpH^yraiax roMoreHaiOB neqeHH odayqeHHiJx kwbot- 
HHX noBBaeime ^HdpMaaapHux odpasoBaHWH (pwc, la). 

3ih (bHdpwaaH duaw awnwaHoa npapo^tn h paciBopaaiicb b dyrano- 
ae. ITpM HByqeHHH tohicoiS cipyKiypH otkx odpasosaHufi duao ycTanoB- 
aeKO, qio ohk HueDi qeiKoodpasnyK) ^opwy h coctoat hb aHHHAHHx 
raodyjiapHux saeMeiiTOB (pasuepoM 60-70 A), CBasaHHHx npoieMHOBHMH 
uociwKaMH. (pac. Id). 

3tk (|)Hdpi'.aaH yBeawHHBaioTCfl nocieneHiio kbk b MJimy, xaK h b 
niHpHHy sa cqei cniHsaHHa napaaaeaBHO rpex - naiH h doaee paaoB. 
3oaoTOBO0 dHao yciaHOBaeHO, qio ojiHOBpeMeHHO c noHBaeHwea bxmx 
odpasosaHHfi b i^eHipM^yraiax rouoreHaroB neqemi odayqeHHHx smbox- 
HHX (kphc) npoHcxoaMT pesKOG yueHBDieHiie aaeKxponoaapHociH h aase 
ee aojiHoe HcqesHOBeHHe (ancnepcHfl aHSJieKxpHqecKoll npoHimaeuocrH 
B odaacTH qacTOT 10^ -• 10^ repij), Koiopaa qeiKO BupaxeHa b rouo- 
reHaiax HeodayqeHHUx shbothux. Ilpia btom dHao yciaHOBaeHO, qxo 
napaajieaBHO c MBMeneHneu 9aeKxpnqecKHx cboSctb b sepxHeu caoe 
iteHxpMiJiyraTa, b Koxopou npewMymecTBeHHo HaxoafliCA (|)HdpiiaaflpHHe 
aMniia;HHe odpasoBaHwa, npowcxoaiii yMeHBmeHHe KoawqecxBa deaxa, ko- 
Topun nepexoAKT b HuacHMe caoH, noTepas gbasb c aiinHaaMM. 

Hapaay c axHyH HadaroaeHMflMH, uh tipeanpHHaaK HByqeHHe khhgxh- 
qeoKKX oGodeKHocxeJI paAHOxHyiiqecKHx peaK^^^2 OKHcaeHsa b asHHaax. 
SypaBJiGDUM 113 neqeHH pasHux BKaoB mbothhx, sauopaEHBaBineflcfl cpa- 
3y nocae yuepmsaeBisa, nocae aHo^njiLHoro BucymuBaHM h 3 KCipaKB[HH 
B desKHcaopoAHoK cpefle daa snaeaen sup, KoxopuB OKasaacfi oqeHB 
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yyBCTBiiTejiiuuM K oOjiyqeiuiio (raMwa-ziyMn Kocia^ibra . 

Ha oopuauax ocijiyijciiiioro acMpa w3ywa;iocB HaaoiiciiHu ;> 
riepeKHceH ii khcjiot (pwc. 2), 

rio jiyqeiiHue KpwBije noKaauBaioi, hto b oOjiy'ibiiHux odpusiiiax Kirpu 
DOsmucaioT ipw THtia peaKunw: I) dticTpaji jieaKUHH, coiipoijoiuy.aioiHaHoji 
odpaLiOBauiieu iiepeKiiceii bo apeMH odjiyqciiHfl, Ogo iiM..,yKuwoHHoro (mi- 
KydanHoiiHoro) iiepHo;;a, icoxopaa odptiBaon;;! noc;ie ripeKpameHiia udjiy- 
qsHwa; 2)^ peaKUHB c imydamiOHHUM nepiio^OM h oaoiiL bucokwm uoiinu.M 
bhxohom; 3) peaKpHfl , paBBHBatomaaca dojiee Meji,jienHo h npoTcica:)i;;a;i 
u,niioiipeMeHHo c caMonpoHasojiBHofl peaKmieii OKKCBenHa b icoHip-oae. 
vlBHo BhipasreHhfcia uennoH xapaxiep iiMeer Biopaa peaxmia. ixpiujaa ug- 
MeHeiinfl nepexMcefi Mji;eT xaic see, kbk b Tummutix itenHKx peuKaiinx 
KpuBue W3MeneHM npoMejKyroMHoro ripoAyKia; oto nosBoaiiei ctotutb, 
HTo riepeKWCH BBaaDTca npoMeKyroquawH npojiyKTaMH. KpHsan HapacTaaL 
KHCJIOTHOCTH nOKaSBlBaeX , mo KHCJIOTHI HBMiOTCJl KOHemiHUH npOJtyKTai/IU 
oroM pGaKi^HM# BeHeBOJisHCKMM dHJio no'.aouHOj yxo npoflyiexH, odpa- 
syioiiinecfl npn oxoii Bxopoii peaKifMH, i.i-ijiujiaior xoKCHyecKiiMH CBoiiCTRa- 

UM a flflJBlIOICfl reuOBMXHKaMH. 

KypaDjieBHM n raHaccH dwjio npoBe;i;eKo HccjiejtOBamio ua Pobbiiiom 
KOjmqecTBe icpuc, odjiyqeiiiiux ^0302 800 p. B xeqemie Bcero nopHoj;a 
JiyqeBoM dojiesuH xpucH sadMBaBUCB naoTHBMH no 10 luxyK. neyeHB 
dHcxpo oaMopaEMDamcL, BHcyiuiiBajiaci, b Baxyywe m H 3 iiee H3BJieKaBMCB 
jiiinHjiu, iiC'-:;iei;oBaBiiiiiecfl na coflepxaHwe b hkx aepeKuceJi. 

BbiJio odHapyseHOj qxo xapaKxep HSMeHeHuK nepeicHceii so Bpewenii 
(pwc. 3) aHajiorMMeH BHuieonpicaHHbiM mcc jiej^OBaHHBu c KiipoM, odBynenHUM 
in vitro, iTo HcxeqeiiHM WHj;yKL{HOHHoro nepnojta i,jinxejiLJiuGii>io b 
3-4 flPifl odiiapyKHDaxocb HapocxaiiHe co,2];epHaHMB nepeKweeK. Oth cJskxh 
noicasLiBaior, qio b ycBOBHEx jiyqesoro nopaxceHiL. nepeKiicii BB,BHroTCE 
.ipoMeiyxoqHbiMw npoji;yKiaMii peaKi^HM oicnc;ieHiifl, 

KyApameBHM Ha dojituioH KojiMqecxBe xpHc HsyqajiocB iiapacxaHMe 
HeHaCUmeHIIBIX SHpiIt'" KUCJIOX (■ ..MOMXHHeCKKB tpriKTOp) y OdJIVMeHHHX 
KMBOiHHX. BbiJio ycTuiioBEGHO, Mio HapacTaHHe HX npoHcxo^eir xaKKe, 

KaK H HapacxaHMe KOHenniix npo^yKTOu peaKUHi-i, y BUsj^opoBeBmHX 
KpuG Kojiiineciso fiepeKBceii h Kiicriox df-.!CTpo yfjeiiLuiajiocb. Oth onuxH 
noKasbiBaioT , mo peaKpM OKWCjieHHH d .nuniuax b opraHHSMe odjiyqeH- 
KBiX JEliBOXHHX HOCHX TaKOH WG XapUKTep, KEK il u OHHXaX C OdJiyaGHKHM 
SUpOM in vitro* 


c 
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e;iLHLi;i lUiTi,' ouc iipo,Ji,oi'anjiiit)T ooiiocTaii.'ioiino BjiiiiiiiMfl pas- 
jiHau-iX Oiii.t'.iT iii/x a/'.icxopr)B , lii'iiiojiiiciiHoo ay r^a i.ijiciiJiL! , FajiaccH w Bene- 
ijojic'jicuiiii. ilauoujiut; xa aaicTopifow ocooo]iiiot;rBio ucnuLix paabeTDjien- 
Hiiix peaKiiwii OKiicjioiiiiH (4) iiD/wercH iiajiiuuie pcoKoro iipe;i,eM nopo- 
rofloro 3i{Ki)eKTa npii noiniKciiHii h riOBi.[iiioiii'iu ;i,aDjiGHWH iciicjiopojta* 

TaKOii iioporoDUw 0(p4>eKT iipw iioiiiiKemni niippua/iBiioro ^aDJieiiwf] 
KWCjiupo,na iiadjiioji,aoTC/i juai oO/iyioiiiiux opraL]!ii 3 i.ioD iipii AaD/ieiinw oko- 
j !0 Iix) i/!M. llpii noDUiuGHi'iii ^aiuieunii Kiicjiopo;);a cooTBOTCTByiomMil no- 
por lia HUBOTHax yjiODWTB iie y;i,aeTC>i ncjieACTBwe iokchwhocth noBH- 
ujeiiiioro Aa.-jieHiiH KHCJiopojii,a« Cpuiaico iCojioiiTapoB (5) rioKaaaji iia 
Xpoxcxax, XOpOIJIO BiPtOpiliBaiOL'piX BlluO!Cl/ie lC0HLtCllTpai4HM KHCJlOpOJia J MTO 
■aaLuiriiHii aiixpeKi npw iisueiieHiiK ^taB/ieni-iji iciic jiopo,iJ.a xapaiCTepnayeTCfl 
BepxiiiiNi ii miEHHM noporoM (pac. 4)« 

jcplJGKT npeicpaineiiHa poatciiHM pajU'iaiinoHiioro dkhc jieinia d Mnn;j;ax 
neaemi aeiKO DLipaxeii npu noiiwKeiiHti AaDJiGHwa hhho IOO a bhuig 
700 MM«, 

OaiaanT e jiBiifiii riapajuiejiusfi iiacijiiojiiaGiCH weiicjty j;gMctb1'IGm saiiiuT- 
IIBX BGlUGC'fB Ha OpraiiHBMLI H MX CriOCOOHOCTBK) TOpMOailTL i^GriHUe pGaK- 
B Mfnwx* 3 TacijiHLie iipiiBGjteHH peayjibraTbi jiaiimix no onpG- 
AejieiiHK) aauiiiTHoro oiji/peKTa Ha jiHniiflax, HODjieaeiiHHx H3 neqeiiw ccdaK 
(SypaBJiGB, raHaccii) no wx cnocodHOCxii TOpyosHiB odpaaoBaHne .nuno- 
nepeKiicefl nocjiG odjiyaoHMH (pac, 2)o 

UL-iaiHiCTBiii Kajiwri hg oKasuBaoT 3ai”iiiiioro fleiiCTBiifi n hg lopuo- 
3MT odpaBOBainiH ncpeKiicefi; o^[iiaico ggjim b aKCiparnpoBaHiiHG MniUH 
neneHM naecTK mohbi AByaajieiiTHorc KeriGnaj to UHTCHCHBaociL pcaKi^HH 
paAnapiioHiioro OEiicjieunri chbbho B03pac:rae'i:.> Oto KaiaMTHnecKOG 
floiicTDiic ciiMMaeTCH i{iiaiiMji;aMM» 

r-aimiriibiM oqxpeKT npocLiuiaAa’iiiiecKHx cpcpfCTD nadJiioflaeTCfl nesaBii- 
CHHO ox cuAepKaiiiiH Bojihi B Jiiinriflax. 

lie BUSHBaei conuGHiin pojii) npojxyxTUB pajpiOMsa boah b 3apo}s;;e- 
HHH II paSflHXMH nepBlWHHX peaKani-i OrCHOJlGilllH B dMOJIMHI^aX. IICCJIGAO- 
Baniin BypjiaKOBOii, jisaiirneDa, CcprcGBa h OL-waiiyu-TH (6) na cBeweM 
pudbGH jKHpG, B KOTOpo;,! MOTOjIiOM OdHyHeilHH peHireHOBUMH jiywauH HH- 
^yHHpoBajiacB peaicpun okiicjighm, tioicasajm, hto ckodoctl pGaKi^HH 

llOBLlUiUG'XC'H D npHCyXCTDlitri DOJj'Llj KOTOriaH IiriiaGT pOJlB KaTa JIlisaiTOpa J 
KanecT BGiiiiLiM se xapaicTcp pGaKiiHii ocxaeTCH de 3 iisyeiieHtiflo 

PepoHTHGG Bcero, nxo ncpBiWHiie peaKUMii b Jinnnflax Moryx iia- 
ciynMiL Torxta, itorxia npoi'i30iij];eT HHaKTiiDanHa ecrecxDGHiiux aHTWOKHCjiii* 
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KOTOpliO IrUiOldTiJjl i) dliO;iiir(lUI,;iX ^ T,0. D lu. ' i';" . 
iiaeTCH pcaKHWi OKiicjieiiUii w paapyniciiM aHiKcncMCJiUT-. ■■ 

I'lo-Bi'iJU-iMOwy , B oiiaMHTtviKUOM Mepc GBflsaJi HHKyc3ai;n.;iiir:,in :o; ao/u 
JliimuLi, I'lSDiieweiiiiHe 113 iKaiiefl, odJia^aioT )1 buo ojiaiiui,'; 

flGiiCTBiieu. mypaBJieiJLiM ciHJiM [locTaBjiuHiJ onuTu no ivaynoiaa;) oToro 
aiiTiiOKUCJiHTejibHoro jieficrBiui npii jiynoBOM nopajseiiiin, .inp, LaccTpan;- 
poBaHUjyg H3 ne^eHM oojiyneHiiLix icpHC npH(3aBjia;ica k o/iewuoBOfl KJic/ioxe, 
B KOTopoM pasBWDa jiacb peoKpufl OKMCaeiina, Buao odHapyjceno, '■no iciip 
KOHipOJlBHUX KHDOTHUX TOpMOGUr 3Ty peaiCUMD. Y OdayqGiiULIX KMBOTIIUX 

xMp cpasy KQ nocjie oday'xemm odnapyKiiBaoT chiihohhg aHTHOKHcauie jib- 
hoH cnocodHOCTii;>ii ona iiporpecciiDHO yueHtuiaeTCfl Bnaoib aio noanoro 
HcqeanoDOHHfl aepeo hockojibko 

Ilara HOC jiea;o Banna, iiapafiy c juihhuuu flpyrux aiiTopoB (lileBaaBe 
( 7 ), Xapraiia 11 XiuibriOT ( 8 ), Xaiiiiaii ( 9 ) noKasuDaiox , wo riepDuniiHe 
paflHOxiiMUMecKHO peaicuMH b jiiiniiaax au '.uiiH urpaTb doabiiiyio poab b 
ycHaeniiH Hanaabnoro O'lxpoKTa odayMCHKa. CTaTncTiinecKoe irjy'JOHite 
mdeaM jxubothhx n napaaae jibiioe KOJiH'^iecTBeHiioe iiayneuHo ocixpoiCTiiB- 
HocxM aiiTi-iOKsicaiiTeaeti h paoBiiTM peaKpiiii b BimiiAax (TapycoB (lO) 
no3BOJiHDT npeflnojiaraib, nTO nMooTca h ji;pyriie KOHKypl'Ipy^DlHHe 
peaKHiiH. Pojib peaKUi'iH b jinnii^ax npne Bcero ripOHajiHOTCK npn Ma^nbix 
BoiajiBHUX Aosax woHnonpyiomix nsjiyneiiiiii. npii noBumennn ao3 d koh- 
KypeHE[i-iH 3 a rndejiB iniBOTiiLix npeBajinpyioinan pojib ripuHajtJieKiiT Oojiee 
dHCl'pO paBBHBaiOAliWCfl peaKl^HflU C MeHLianUM KDailTOBLlMU DuxoAawii. 
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LlMCTe- Twpa- liwcTe- Tmomo- Momo- BwiauHii rwcTa- 
'■'OeAHHeiine aMMH mmh hh qeBWHa BWHa A mwh 

Ahtwokhcwit* ^ „„ 

DCjx|)6KTUBH. i*a 100 100 1:^00 200 j 100 20 

xiipu 


Ahthokhcjiut. 

3(M)eKTHBH. 

pajiwai^.oiaic.'i. 

jiHnwfl.neqeHM 

AHTHOKUCJlHi o 
D$ci)eKTHBH. 
pa^nain.oKiiC ji. 
nocjie odJiyMo 

BwojionwscKaa 

3(|xpeKTlIBKOCTJ> 




ripuMOMamie,. Aewcxswe pucTeauHna ripuHaio sa lOOv. 
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M . ■. S';; y -V 

•••■y:- ,■• . V. . vy'-;i..v v- 

PMC.Ia. roiv!orenaT neqeHW odJiyqeHHoM kdlicHo I-m ,neHi.« 
Jloaa 9 C 0 d ' 500 




PMG.Id. roMorenaT tieqeHn kohtpojilhom HeodJiyqeHHoM 
KPHCH x'l? 500 


Pwc.Ib. Tohkqb GTpyKTypa bojiokoh 113 rouoreHaia neqeHii 
odJiyqeiiHoM KpucH. x 50 000 
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Phc.2. IIsMeHeHwe nepeKwcHux u Kwcmmjx MHceji b 
MriHjtax neqeHH codaKw in vitro nocjie 
odJiyyeHM B flose 5000 p 



Pkc.3. 


lIsMeHeHMe nepeKHcmix qHcen b ^Hnn^ax neyeHH 
KpHC nocjie odJiyyeHHii b jiose 900 p 
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